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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
system structure for a film forming device, with which 
unreacted source gases, reaction by-products of the 
source gases, or the like can be completely removed. 

SOLUTION: In an exhaust system structure 4 of a film 
forming device 2 for forming a film on a body W to be 
treated using a gaseous high melting point metal 
compound, an exhaust passage 30 connected to the film 
forming device 2, a trap mechanism 32 for removing 
impurity gases contained in the exhaust gas, which is 
interposed in the exhaust passage 30 and a reaction gas- 
introducing means 44 for introducing a reaction gas 
reacting with the impurity gases mentioned above into 
the trap mechanism 32 or the exhaust passage 30 
mentioned above, whose means is provided at the trap 
mechanism 30 or at the upstream side of the trap 
mechanism 32 in the exhaust passage 30, are installed. 
Thereby, unreacted source gases, reaction by-products of 



the source gases, or the like can be completely removed. 
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VFfc(DWmm%li 10 6^11^5. 3©;jtfM^§l 0 
6«{Ctdu JSSPiy^ttl 0 8 5:/i-LT«a^l lOtf 

fia*-tS«fc-5»c«;oT^*. 3©*S£ 1 1 014, M*. 
WSM br/b si -vumrn 9 ^ * * x «fc y y , p«ggp}c 
«. ^^^x^wsrjn^s^oan^t-^ 112^ 

14, J§^#X#©£^&#X&Ms3§l 0 6(*K\||A 
tSi/*y-^yKl l4*qaw6*iTfey, Zl©S/^ 
F 1 1 4 (C14, &*Kmffi9llflB!# 116^ 
«Lfcj{r*$«&iSI&l 1 8*«i8&3*xT, ^tt€ttgS5» 
«WS*VfcTiCl4 NH 3 N 2 #X^© 

«4^WT'g§J:^t:4oT^5„ ft. 

i^. N 2 ^{4Mx.(4TiC I4 X*<D*vV 

y#x£LTffi^e>nfcy, <ga?tcf5CT*an?*aft^ 

2 o*qfitte>n. jtsftflaiaHciistacn 1 2 2#xw 

A*ffl#i£CP l 2 4 JWtttf 6*1*. 
[0 0 3 3] ±&<0*5KimZtlfcim&Ml 

0 2 lC35ft£;tlS$«C&flBi 1 0 4 14, _hfB#!^CP 1 2 
2(C85WS*l£, #|;U4|*lS# 1 0 c vri&8l<DX J rZ' U 

^«kz*wei»i 3 o^itv^. z<D%mmi 3 

^«Sl 3 2, fcSPiS&l 0 6rt©#ffl^&K^§l^ 

3 4mm&jfxwz^*z7FffiM 

1 3 0©«_tfM!KC}4, fHSili&l 3 0 ®%&ijft&ffi| 

ffl-t&j±mm#i 3 8^3©#^i^i 3 o 

•TSB 1 3M08BffiB# l 4 0 ^tt-ertfHSSti*. 3 
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©» i Mmmmmfr 1 4 0 ©e<*TS£{ii©#i^iii!& 1 3 

0fc±|B#*#8l&i8»l 1 8fc©|HUc i0Si«(C±B» 
3*S»1 0 6SriiiaS-ttT35f^S:ifti-fc«>K:, ^cflCA 
-fA*BflBB#i 3 1 *ftWLht^W^W&l 3 3tm 

[0 0 3 4] h^v^Wmi 3 2©llK_hijfcjM& 

£W&$«BM§I«B8# 14 2, 14 4 tfm) &ti* 

10 1 3 2 «# 1 3 0 Kwrn-zmzm 

z>±mm? =y y 1 4 6 Rzfrwm? 9 > s?» 

^1 4 8^|g(-te>tlTV^So Zl©T^ffl!l7^>^ 
I¥14 8 i:K^itf>^i 3 4 £©|!3ic{4, Jg2#HiUB 
BBHJ#15 0#R»e>*vrvv6. *LT, ±IB«0i3$S 
1 0 6©;W;Uffl»fta l 2 4 tz.oym2mmffiffl 
#15 0 ©]S^T^©» i j«CilB» 130t Sr^-T -5 «fc 

SKLTtimjUrtximi 5 2jb^e>nT^y, 3 

©A-fV^ilB&i 5 2(C(i, /tf/ttgHlfti 5 4^ 
KStiT^S. 3©/t-fAxiig&l 5 2©p>g&(4, ^-f 

20 >%p&zn$ z. t K&z>±mmim 130 ©i*^ y 
y , m*.? z * t> izmm.mitf*£ v 

[0 0 3 5] -ebT, ±IB^lf^fflBg^#l 4 0©HC 
<^TgS«!l©f ^xi8& 1 3 01C14, *SWICD4#ai:"ts» 
fl2flyfX*A*Rl 6 0*^S*lTV%So A*«»C 
14, r®BWfctt3tf^*A*ai6 0l4, _hS^^iiJ?&l 
3 0«fC*®«|ffi&J^S-rc5fea8S:«lAbfe^XA5C 
i tltC^S ttfe^ft'tt^xaSS 16 4 
30 i:, ®tfttt#*$U 6 6i:tCj:y^c$tlS. -5-UT, 
'©SKb-tt^^aSS 1 6 4 (C14, Hfbtt^BBB^ l 6 

8Rxmtmfx<mm*fflwirzffimxmi 70^ 
3©®Hb'ifctfx£:u-a4, ®Sifl^ 

*S:BWbLTScje«S-a:&^-e*ntf. if©J:e>^ 
XT' : fo e };<, ZLZ1TH402 ^'X&fflV^^, flfitC03 
(>i-i/» , f£^^g^©^ii^r#x, *^ttH2 

0 (tK^,) ?:Mv^z:i:^T*^-So ft z.<DJX)\>i 
Sl^yyv -fWm l 3 2 fciBttT, 3 ©* (CiS^c 
mmrt* &#A-t-S «fc o \Z UT J: V\ 

40 [0 0 3 6] ±iBh9^^»»l 3 2®^JS14« 

# 1 7 2 t LT«^$4V ^©P<3gPlCt4, S?S©, 

1 7 4 jwr^ e>tu i©7oi74 izjxj&mmmim 
tmmLTim2n2>z.£iztez> e ^y?wmi3 2 

1 »J fe±8SE{l!l©#^lilB& 1 3 0 IC14, *lv«xia*/*ll 
"C^-ri^fC-f— ^fc-* 1 7 6^#[U3tl-T, iiS&S: 

ssi 1 8&of/w^xii»i 3 3 ict,, mwticjBW^ 
50 ©^-ft&Kjii-r^^-^t-^ 1 8 otmmztix^ 
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[0037] mz. &±<D^izm^,^titz.msmmt 
mmmmc&3\ ^xn&frnzTFmsxx&mkim 

Nm&ffflmizit. mmm$$i o 6^©«g^i 1 o_l 
izim^^\w^mm.u *lt, ztizjm&mm 
izgmumm-tZo ztmmmz. ^^-^ki 

1 4^6T i C 1 4 NH3 tfX, n 2 #*^<z>m 

1 0 4 fcfgftjLT^yi^ 1 0 6p«g©#B^&K£§[£ 
LTteffl*ffifc<Df±t)\Ziim-t2>. 
[0 0 3 8] Z(Dft(D7ul*X0ikt$lzmLZ\$. MM* 

l±Mt3 9. 9Pa (=0. 3Torr), yntXfi 
Mite 8 0"CmSs T i C I4 #X©j5iE*te3 0 s c c 
mgl, NH3 #X<£>«£i;te4 0 0s ccmlg, N2 
#:*S£»;J:3 4 0 s c c milt-feS. ±|BT i NBItf) 
^mSfStCkU. NH4CIWCI4 (NH3 ) n 

teXtfjmwimmt Lxtmxxt&izMmo 1 2 2 

£y#mjilj&l 3 0|%\g£ALT^ft$:^TU 
X«3EK h5y^«tfl 3 2, K^4<>^1 3 4M& 

sissi 3 e<Dmizvmkmxxn<o mmj&<DT 

iCl4 jSxi>tm,3SXtmzffirFLTfi<o Z13T% 
±fB*^* , x^^IO^^;^tth^^^'*i^i 3 

2 xnmznxwtft u z.<dv^v -rwm 1 3 2 

[0 0 3 9] ^©h^y?$i#|l 3 2KTBfe£L 

^n^v^M^'xttT^ffllltc^tiTBfe^Mi 3 6{C 

x\ &zmm<DmL<Dv^MzttLxifflmmtf£nr-t 
zh. mmmi 0 6©^®^«s^i 1 0©*®^ 

x\ Tmtm^ttjmfftiz? u -^^^^a^fox 

J: o fC, * U LT#l>UiC 1 F 3 

fcifl^ rtDA'X&^^-Ay Kl 1 47b^*aSl^fl 
1 0 6ft^m&L-3'3>7*)-->tf$m$:±lfZ>f~)sblZ 

«s^i 1 0 ?:«xtf2 5 oxiizwmmu mmftB 

3C 1 F3 #X&r3T*Jt2S£*XTV%£TiCl4 (N 
H 3 ) n LT^1!!£^£ l/T T i F 4 (N H 
3 ) n#£j&£*lS3^C&.g> 0 
[0 0 4 0] z©J:^(cLT, ^iasii:i7U-->y 

m&h*m$w$mv : &hxfi^xfi<h. 

il32 {Cli^Ci^ L tc J: ? &^IQ££»^ 
£*IT < &<DX\ Z.CD N^y ZffflM 1 3 2 l^sfr & 
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izEufc'fbi, it2\zttjm>is^vx)mm\!mMfrh 
-V 1 3 2 y ^fistc ^ntc^rt 

^K0£^«>££;*-& ^I!l£^££5tfb£-rt 

h 5 «y 1 3 2 ^unm^e^ y ^--r i o tc l 
10 [0041] *f. immm* a*z u -— > 

SriM«fbTjeS9ISS:|ltttl/Tffd (SI) . *LX. 

mm-^i 1 o©fig&^g£*T*-Rfs£, ^©#p$ 
^y^mm^xw^x^omm^fim u^** cs 

2) , ^©gSggSl 0 6 rt^m^©SS*©N 2 A'X?: 
20 §SLTfe< (S3). ~tf>£-McN 2 #*S:8rt-Jffifi 
tiU i^[fl&©*QMSS 1 0 6 ©M®^«Bg^ 110^ 

[0042] mz, *-r, nMmi 3 o©nif^w 
1 4 0 *m\z hxmsm 1 3 0 zmttt* 

T^P^^A^ilg&l 5 2&3®ii$-&S (S4) . 

xte* >f 1 3 0 «fc y =bWM©liBv vffivu 

30 7.JUJ&1 5 2^LT^^>^*1 3 4JCj:y^§|^ 
ffi^JUI& 16 4 bT»6BMttt#XMBI# 1 6 

8 srwic LxftfeomMx-mffijix. -t *t>% o 2 ^/ 

(S5) . 3©0 2 b^v^WM 
1 3 2^lC^*i^TS(CT^{R!l^K^5l*$nT^< 
*\ V'rvzmmi 3 2WCTZ13lCfl^|SnTV^Btf 
i*bfcSf5HI^&tgi*LT$fe{C^Lfc ±e>^b 1 , 
fb 2 CDH/S^TbtlT^-fb L Tf T < o "tJ&tJ^, fb 
1> -fb2(C^LfeJ;e)tCTiCl4 (NH3 ) n^Ti 
40 F 4 (NH 3 ) n(i0 2 t05lTTiO 2 , HC1. 
HF, NH3 ^XS^SitS^, Ti02 ttSScJfe^b 

fe, HC1, HF, NH3 tt-ttl-fn^-fbLTTSSW 

SZlillCJfcS. Iffl^©h5y7"«13 2WiMA« 
6 6 5Pa (5To r r) ^LT, ^<Z>«fc 

fl:tt^^MEB# 1 6 8 Itffliz l>Th7>y l 3 2 
50 *fr*S02 **X«m5:^lh-r-5 (S7) . 
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to 04 3] mz, gmtmi 3 o<Drmi<Dm2%m 
mmm- iso*m\z.?z> tmz (ss), h^v-m 
mi 3 2 <D±Tms<Dffi®mmtmm 142, 1 4 a & 

M&{b£i±5 (S9) . #tfC, h77»13 2Si 

^stcg^LT v y 1 4 6, hs^i 

H>Th5f«l 3 2£#HivIS&l 3 Oa^JRU*-* 

(sio) . z.<Dvm-&*. m&Lfc£oizmm$$i 
0 6^ttN 2 %xtw&ztixmvurf*5mi 5 

2%ftLX%mi,X^3\gZt\X^Z>o ^L/T, 
^bfeh5>y«l 3 2 &ffi£©W?TK:TIPIttLTl*l 
8»C*»l/0*ST i 0 2 *&i^UTRft£-**ltf J:^ 
(SI 1) . 3©0§l J«L&RjSHI£j^l»Mfc3*i 
TT i 0 2 ^K^SftTScJfeftiUTV^CDT*, h^y 
■ffflffil 3 2©SRftB»C A#fC*fLT#*L*»e>gf* 

[0 0 4 4] ZLGDJ:e>lC, ^WT?tth5^^»«13 

j*»&»f bs-rcsjfefl; u * e> ©t% h 5 v ~?mn 1 3 

iBfcfcS. IWbtt^^«QSBeUT«BffigE»10 6 
«*^-f^«Wl 5 2&HsT»tt; 

mmttf*i*^tmx#mmi 0 ertsgsajgigbx 
fc&u&it-es. for. ige^i 1 os:ia«fWii7»h9 

>v:»tl 3 2©Jfcy#U5^£?Te>::£#'T?££z:i: 

Co 04 5] rc:-e±ga#N?CA*-r 5 2©si 

/WA^SiS&l 5 2lC£tt-£^U'ftPe#l OHhT' 

n^wm* z. t \-m&. c&v ^%© tmrn^mE^ 

Pe=Vs • Ls/D 

3 3T\ V s ttgNft/tY srafflft 15 2 ft(DtfX<Z>WL 

jSL l s tegf^-f Axiim 5 2 Dtt#*© 

A>f A^iiES 15 2 ©«£ & 2 . 5 mig, p*3#£ 2 0 
mmSg{Ci§^i-StPe = l 7 0gg£fcy, 3©^ 
?\smr 1 0 M J:y&+#fC*gV^£:;^ BWbtt 

^©^o^ss i o 6 ft'\<Dim.te9mmizm±'tz> z. 

[0 0 4 6] ££T?tt0!l;itf6 6 5 P a ©BEAT? 

ffife<z>i%ffl. mz.imffi®fcvo2XxzttL*ztiz& 
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4vf» HI 8 (C^-T J; o (C@£fb'ffctfX SriOBBKMCe h 9 y 

■5^>v^"i:=S:«j|»JjIbffe)J:e>fCL/T=bJ:v^ 3©m 
sic^vt^a-teu EI7{C^-r7n-ct 1 ©Al~A2© 

© s 4 KLTjk-tzmmr Lt~^. 1 gf&mn 

m&i4o *m\z u 3.-DJUrtxmm®m 154^ 
izLfc&^ix. Ei8cp©s 2 ncat\fce>ic, 'mzqm. 
mmmi 5 osrwtcu aoiwttt^xiwEB^i e s 

10 *mz bt0 2 ^5h7>y 13 2 p3*j&U2Ju 

T'ztizm^^-z* m. m2%mmmm#i 50 era. 
t, TWMoy&mmmft 1 4 4 ^m\z lt %» j: v \ 

[004 7] z:©o 2 ^©BfW«h^'y^«Sl 3 2 
2) . -?"LT> S^^y#^l 3 2fotf*Mmzt£^t- 

tat>\i, ±mm&%7$mmi 6 8^mizLxo 2 a 

^«DMS<?±t5 i:^tc, h ^ v rmm 1 3 2 £2Eal 
fl:a-e* (S23) „ ^ i©^fbffi^xBBE3#i 6 8 

»CfW.T±il5«ffl«HfflBBEH#l 4 2 ZffllzLXb J: 
20 ^ 0 Z©J:e)tCLT, 0 2 

BE*, ■t^*5t»A^ETTm^©^fc*Wrai3ii«)Tfe 
<ZLi:fc«fc»J, h^v^flWii 3 2(*i©RfSl!)^i&© 
HWbSSfliaSt*. #fC0 2 ^fxS:«LTV^«#fcit 

mvxQmztiz>z£iz&z>„ z.o*t>izmfeG>m& 

mtLXtZ 0-4 0^SSI©B!l3a«>*i«i»TLfe*e)tf 

(S24©YESK WiZmmWmJtl 50&BBICL/ 
T. 1 3 2 P*3T« LfeWftWS 

jt£§i£-rs (S2 5) . z:©^r, wmxzmmi 

6 8 &^CLT0 2 **Xt)^LT^M!fe**X©#ffi^ 
30 it$-tir5«fce>{cLT : feJ:v\ Z©J;-5tC7n-cp©A 1 

^e>^*i?©-^©xg&m^©[ai5c^fe»*T- (S2 

6©NO) ±83S 21-S2 5<D&XTV7*MVm 
[004 8] 3©«fce>tC K5y^lil3 2ftCj® 

<m%.it*£>)w&tzfioz£tfHimt.te2>. ^H8 

40 tC^-T^n-tCfeV^li, 0 2 **X$:h5>yy«ifl 3 

%lZ%mir2>£?lZLXlbJ:i<\ *MiSMT'ttX 
h|6JLJb©m«l«fcy, «M^i io&mfc« 

otci)\ itifdSRSatii*. «g#l 1 OSr^MiT*^ 

[0 0 4 9] ZZTiiM^IO^c^^S-fb^ 
50 h^>v^«l 3 2&#^ t «fcy^y^LTgfc^1-€ > 3 
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tizLttK ZLtucp&ea^vf, o 2 XxmAlz£&fc 

13 2ffl«^ USE^T? 3 £ & < . E*> ICJiS©^ 
IK^^T^ct^iCL/T^J:^ 3*UCJ;*U£ 0 2 # 

^mmi 3 2fa<Dftm>>o>imitmmT*i*, b 

z<Db^vzf%mi 3 2©j|#^Hg>;i:£:#*ift£& 
[0 0 5 0] jgicte, z.z.t- \mm£M>\ u tfyttfe 

tytfXtLXT i C I4 #*£«^£#£-£WC£oT 
mmLtzl)\ 1&<D-{t&®). M^JSWF 6 fcffl^fc^C 
*mm?Z>Z.£tfX*i*Z> 0 $I;U£WF 6 #X£NH 3 # 
X^ffl^TWNl&MtS^. WF 6 ^SiH 
4 #X£ffl^T#>^;^:vljg£^^S#£, WF 6 
^^SiH 2 Cl 2 ^fefflVNTWS 

(Ta (OE) 5 ) 2 ('OMh^f^^^^) 
■km^t=£&\t. (Ta (OE) 5 ) 2 £0 2 {Cj:U, 

Ta 2 o 5 mzmm-t&m&iz^ ^mitmm^mx 
[0051] ®9icsH-j:e>{c. ±ssmm.i3* 

M 1 6 6^^fflt^ag& 1 6 4 ^>#X J XJV 1 6 2^ 
«fc y fc*lMfctiyfcU*A¥« 16 0 4. HI tC^Lfe^ 
^#tj£4©#f^®&3 0, *V^th5y^BW»3 2K: 
SStttSJ^JCl/rfcJ^ (H^0T?*»IIMiWI3O(C 
SSBl/C^S) „ £©*^cfc, /W/t*|»BJ#l 5 4 
Zm*lZftmLtz.mvUrtXimi 5 2£, #yi#f§ 

6(c^Lfc/w^°xffl^p 1 2 4 i:jeaj3K>^©fi 

fcht7>v^$it3 2rt©Hf5liJ*^$:, itriz&l/fc«fcd 

cDisfR»K:%;jamT?s«©ii^ii'r**. 

[00 52] 

1> 3, 4fttf6©58l«j;:,fcfttf. £fS#X$A#S^ 
*>BU&jl7s & h 5 >V H±^©±»Z)#f^GI 

i&ft'vgAf £ J: e> tc L£©T\ z<DBUS1fxi*8&Jf 
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* <t y t^acBE^a v\©t», h9y ^hmwc <k y^ 

«fc*i«. mW*tf b >y ^IW«fC«Bi1-* * 

&<5. S*##5, 7. 9. 12, 13©?§WCJ:tV^ 
10 H9v^ti«S:Sf»**^^-rKftC, 3©#|«iC®ftb 

TZLtl^^-fbS-tirSZl^^T'^So £*UCJ:»A 
A^53£&l»lfc-rSz:£#T-£&©T\ ftft.tftft|g$ 
20 ffi^T'SHbtt^X 4h7>y ^ffiirtlcBU DjA^S J: ^ \Z 

[mi] *^^sfia^s©#^ssgs:^-rm^ 
[02] ^xxsxjvawvm-m&itjTi-tmmmx* 

[H3] TiCl4, TiCl 3 , NH 4 C 1 (DMMEL 
30 ffi^&^fHT'feSo 

[H4 ] EU&u* j X)is<z>$&mzm'tmr<2b?>. 

[H6] *^{c^fiH^S©#^^t©fffi©Hfife 

[H7] *mi<D*mbtfx<Dfott&<D-mitjji-t7 

40 [H9] *^tc^^^|^B©f^*3t©35(c-ft6© 
HS6M^^^HT'feS 0 
[^#©^] 
2 

4 

e mmm 

1 o *gs^ 

14 is j rV-'\yb~ 

2 0 ^AK«ff 

3 0 

50 3 2 h^tf^wm 
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1 1 0 
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